MONTESSORI SCHOOL OF MAUI
GUIDELINES OF SUSTAINABILITY

S S O




MONTESSORI SCHOOL OF MAUI

GUIDELINES OF SUSTAINABILITY

Provided to the
State of Hawaii. Department of Business, Economic Development, and Tourism,

Strategic Industries Division, Rebuild Hawaii Program

by:

STEPHEN MEDER, ARCH.D.
University of Hawai’i

School of Architecture

CYNTHIA WINANS BURNS, M.Ed.
Head of School

Montessori School of Maui

In association with:
Naturalist: Heather Peterson, M.S. Environmental Management

Master Gardener: Tom Talbot, B.A. History



Contains the Final Draft of the following:
MONTESSORI SCHOOL OF MAUI

GUIDELINES OF SUSTAINABILITY

Document Outline

I. BACKGROUND

Il. PURPOSE

1ll. DESIGN and OPERATIONAL GUIDELINES

1.0 SITE / ECOSYSTEMS
11 Erosion Control
1.2 Alternative Transportation
13 Reduced Site Disturbance
1.4 Storm Water Management
1.5 Landscape and Exterior Design

1.6 Light Pollution Reduction

2.0 BUILDINGS
21 Overall Building Quality and Performance
2.2 Site Selection

3.0 RESOURCES: WATER
31 Overall Water Reduction
3.2 Reduced Wastewater
3.3 Water Conserving Landscaping

4.0 RESOURCES: ENERGY
41 Overall Energy Utilization
4.2 Commissioning
43 Daylighting
44 Electric Lighting
4.5 Building Envelope
4.6 Ventilation
47 Renewable Energy



5.0 RESOURCES: MATERIALS
51 Material Selection
5.2 Construction and Demolition Waste Management

5.3 Design for Recycling

6.0 INDOOR ENVIRONMENTAL QUALITY
6.1 Material Selection
6.2 Environmental Quality Management in the Construction Process
6.3 Ventilation
6.4 Lighting, Acoustical and Thermal Quality

7.0 CURRICULUM INTEGRATION
Purpose
Rationale
Layout
References
Recommended Nature Activities
71 Site / Ecosystems
7.2 Buildings
73 Resources: Water
74 Resources: Energy
75 Resources: Materials

7.6 Indoor Environmental Quality

IV. REFERENCES



I. BACKGROUND

Montessori of Maui Inc. (MOMI), a not-for-profit school, has been educating children on Maui since 1978.
The school has been operating at its current location since 1992. It serves approximately 194 children
from 18 months to 14 years old. The school is located on the island of Maui and at an elevation of roughly
1500 ft on the northern slope of Haleakala. Situated about five miles from the North Shore, the nine-acre
campus is also near the town center of Makawao.

The school is committed to integrating the built and natural environments with the curriculum.
Therefore, we believe that it is necessary for our campus expansion to incorporate the conservation and
preservation of natural resources and to move into a position of balance within the community. The
school’s expansion plan includes a multi-purpose facility, a middle school complex, additional classrooms,
auxiliary buildings, and required parking. This expansion will enable the school to serve up to 270 stu-
dents and to be available to the community as a meeting and event venue.

In the spring of 1996, a handful of people associated with MOMI met to discuss developing an outdoor
learning environment on the school’s campus. After several meetings, we decided to pursue the concept
of a Living Classroom. A grant provided the seed money for the project. The committee, which was
composed of board members, administrative staff and faculty, formulated the mission and purpose of the
proposed project. The Earth Education Program and the Community Garden were developed as a result
of those initial meetings.

In July of 2003, Professor Stephen Meder, of the University of Hawaii's School of Architecture, facilitated
a Design Charette composed of MOMI staff and community volunteers. The purpose of the charette was
to develop a set of Sustainable Design and Operational Guidelines to define the parameters of our sus-
tainable campus expansion. The school received a grant from the Hawaii State Department of Business,
Economy and Tourism to develop the guidelines and Rebuild America provided additional support.

The guidelines are meant to serve as a design template for MOMI, as well as for other schools that seek
to integrate educational philosophy and sustainable design principles. We made the guidelines available
during the preparation of MOMI's Proposed Site Plan and they are meant to guide the comprehensive
Campus Design and Construction Plan. To the extent possible, all components and features of the cam-
pus will be working elements within the school’s curriculum, providing the students with opportunities to
learn about and experience the natural world and its systems. Ultimately, we believe that the students
will respect and appreciate their environment in the same way that they respect and appreciate them-
selves and each other.

Our model is one of many and it has grown and changed with the community’s interests and needs.
Although our primary intent was to create an outdoor classroom that reflected the Montessori principle
of Cosmic Education, the curriculum has expanded and the concept has outgrown our original vision.
The MOMI community has discovered that extending the classroom into the outdoors gives new depth
and meaning to student learning by expanding and enriching it through interaction with the natural envi-
ronment. It is changing the way we relate to our campus, how we envision our campus expansion, and
how we view our community as a whole.



Il. PURPOSE OF THE SUSTAINABLE DESIGN and OPERATIONAL GUIDELINES

Montessori School of Maui (MOMI) is embarking on a campus expansion that will be largely defined by
sustainable building guidelines. These guidelines will support the school’s mission and curriculum, as
well as provide a guiding template for the architects and engineers in the development of the MOMI
campus. The purpose of the guidelines goes beyond the integration of the Montessori educational phi-
losophy and the creation of a beautiful, high quality, and functional environment. We also plan to cre-
ate a model campus in terms of sustainable design, materials and practices. These guidelines include
specific qualitative and quantitative sustainability principles, as well as actionable design methods.

Our intent is to maximize the use of existing topography and trees to create a village of low-mainte-
nance, non-toxic buildings and special-use areas, interconnected by paths and covered walkways.
Buildings and outdoor areas will be situated to maximize benefits of existing contours and trees. The
entire campus will be seen as a sustainable living classroom that integrates all areas of the curriculum.

Water catchment, storage, filtration, and re-usage will constitute a conspicuous feature in the form of
cisterns, ponds, streams and water features. Landscaping will be indigenous, edible, fragrant, and func-
tional. Extensive application of photovoltaics and solar water heating should result in net positive
energy consumption.

Non-toxic, low-maintenance materials will be used as a rule. Buildings will be designed to maximize
natural lighting and ventilation. Indoor-outdoor spaces will maximize the students’ relationships to the
natural environment. In addition to providing exposure to indigenous plants, this will increase the stu-
dents’ awareness of Hawaiian culture and history as it relates to this particular place.

To the extent possible, all components and features of the campus will be functional elements of the
school’s curriculum, providing students with opportunities to learn about and experience first hand
their environment and their impact upon it. Ultimately, we hope that children will learn to respect and
appreciate their environment in the same way they have learned to respect and appreciate themselves
and each other.



lll. DESIGN and OPERATIONAL GUIDELINES

The purpose of the Design and Operational Guidelines is to supply a platform of sustainable princi-
ples as a foundation and direction for future development on the MOMI campus. We also intend the
guidelines to provide an operational template for the daily activities on the campus and, most
importantly, to establish a working model through which the purpose and performance of the built
environment can be positively integrated with the Montessori curriculum and its educational envi-
ronment.

There are natural overlaps among the various Design and Operational Guideline topics. A reference
note is placed at the beginning of related topics. For example, the topic heading:

Landscape and Exterior Design

REF. 2.1, 3.3

indicates that topic 1.5 Landscape and Exterior Design, is also related in strategy and application to 2.
Overall Building Quality and Performance and 3.3 Water Conserving Landscaping.

Each topic in the guidelines makes specific design and operational recommendations, as well as con-
siders the intent and impacts of each of the recommendations through the lenses of the following
three scales:

MACRO
This is the perspective that measures the impacts and influences of each strategy at a scale

well beyond the site. This would include ramifications at an island, state, regional and/or glob-
al level.

MESO
Meso typically means intermediate or middle. In ecological terms, it connotes the inclusion of
mountains. In Hawaii, we can consider it to mean “from the ridge to the reef,” or the ahupuaa.
The meso perspective estimates the influences and impacts upstream and downstream of the
site. For example, this scale includes the contiguity of ecosystems, and examines the influence
of each strategy on neighboring communities.

MICRO
This is a more site-specific scale. It accounts for the ramifications of the various strategy appli-
cations within the boundaries of the site. This could include everything from site- specific rain-
fall, wind patterns and solar exposure, to the implementation of the school’s recycling program
and its influence on a child.



lll. DESIGN and OPERATIONAL GUIDELINES

1.0 Site / Ecosystems

1.1 Erosion Control

1.2 Alternative Transportation

1.3 Reduced Site Disturbance

14 Storm Water Management

1.5 Landscape and Exterior Design
1.6 Light Pollution Reduction

The purpose of this section is to provide a guideline for design, the near-term construction, and the long-
term preservation and improvement of the MOMI site. We expect that the points herein will assist MOMI
to preserve open space, preserve and restore ecosystems on and around the site, stand as a best practice
model for other schools and the community, incorporate the principles of sustainability in tangible ways
into the curriculum and create an overall improved quality of life for the students, faculty, families and all
who visit the Montessori School of Maui.

In support of these objectives, the architects and engineers working on the MOMI site will provide a com-
prehensive campus master plan and documentation that will:

» Document and identify existing topography, drainage patterns, soil conditions, ecosystems, trees and
vegetation.

« Identify the available and potential views, the sun, wind and precipitation patterns, and the locations and
functions of existing buildings.

» Map and describe any potential natural disasters.

e Include a plan depicting all new development and a description of that planned development’s impacts
on the existing natural and built environments, as well as a plan to control and mitigate all potential neg-
ative, natural, and/or development impacts.

These issues shall be documented, in both text and graphic formats, and provided to the MOMI adminis-
tration.

In addition to the campus master plan, the architects/engineers will provide documentation that indicates
adherence to the recommendations found in the Montessori School of Maui Guidelines of Sustainability.

We recommend that the strategic plan be completed before the campus plan is established. The strategic
plan should precisely identify the existing and projected programmatic and spatial needs of the campus.
This will require a consensus among the MOMI decision makers. The need for, purpose of, size and poten-
tial location of any new facilities, the spaces between new and existing buildings, and the overall nature of
the campus should be clearly identified and recorded by MOMI. With these decisions made and clearly
communicated, the architects/engineers developing the campus plan will be able to more effectively bring
the long-term MOMI vision into reality.



1.0 Site / Ecosystems

1.1 Erosion Control
REF. 2.2 Site Selection, 3.3 Water Conserving Landscaping

Sustainable Guideline Goals:
 Control negative impacts to site and surrounding areas from wind-blown losses, soil erosion and sedimentation
during construction. Retain and stabilize as much existing soil as is possible.!

ACTIONS:

« Architects and engineers develop a plan that conforms to or exceeds the best practices of the State of
Hawaii, Maui County and/or the EPAs Storm Water Management for Construction Activities Doc # EPA 832-
R-92-005, Chapter 3.2 Design to avoid and minimize disruption of sensitive areas such as steep slopes and
mature ecological areas. 3

» Stage construction process sequentially to maximize efficiency and minimize erosion potential and negative
impacts on and around the site, including adverse impacts to ongoing educational programs.4

 Consider the use of the following methods and/or similarly effective measures:
e Use level spreaders to make storm water sheet off landscape instead of channeling
« Use broad flat ditches to lower flow velocity in center

 Use check dams, quick-rooting vegetation (even non-invasive temporary species), and erosion control fab-
rics in sensitive areas

« Design landscape to reduce runoff velocity and protect unstable zones

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Demonstrates best practice implementation

MESO

- Improves air and water quality around site by controlling erosion and sedimentation during construction
- Reduces harmful off-site sediment flow

- Reduces off-site erosion

- Reduces reef damage from runoff

- Demonstrates best practice implementation

MICRO

- Could have higher initial costs

- Improves air and water quality on site

- Reduces erosion on site

- Saves valuable topsoil

- Increases usable land area

- Reduces long-term storm water management costs and storm water impacts
- Reduces possible costly foundation maintenance

CURRICULUM

- Introduce impacts of development

- Reinforce ahupua‘a concept

- Off-site impacts are acknowledged

- Make externalized costs of construction visible

- Primary: Land and water forms

- Elementary and Middle School: Historical erosion, studies & field visits, comparisons and contrasts, local
visitations of erosion sites, ocean & erosion, rain, reports, presentations, solutions to erosions: seawalls, planting

1 Guide to Resource Efficient Building in Hawaii, 2000 (GTREBIH)
2 Leadership in Energy and Environment Design 2.0 (LEED)

3 Sustainable Building Technical Manual. (SBTM)

4 SBTM



1.0 Site / Ecosystems

1.2 Alternative Transportation
The MOMI Campus is not close to a public transportation system. Any method to reduce emissions and vehicle
trips by encouraging low-emission vehicles, buses, or car pooling is an improvement.

REF. 3.3 Water Conserving Landscaping, 3.1 Overall Water Reduction

Sustainable Guideline Goals:

 Reduce number of vehicles on road and vehicle trips
ACTIONS:
» Encourage and facilitate car pooling for daily needs and off-site visits
« Encourage and facilitate the use of vans/school buses when viable
e Provide preferred parking and other incentives for car pool vehicles
« Meet minimum county parking requirements to minimize over-developing site as a response to increased vehicle use
» Investigate off-site parking accommodations for special MOMI events

¢ Reduce harmful CO, emissions from vehicles
ACTIONS:
e Encourage the use of, and disseminate information on, alternative fuel and low emission vehicles to the
MOMI community
» Advocate for and select, for school use, alternative fuel and low-emission vehicles
« Provide preferred parking for alternative fuel and low-emission vehicles
« Provide covered bicycle racks and shower rooms to encourage bicycling
» Provide learning modules on personal transportation decisions, traffic density and global warming
» Consider alternative vehicle recharging station for MOMI community

SCALES AND CURRICULUM—Intent and Impacts

MACRO

- Educates MOMI students and community on far-reaching impacts of personal transportation decisions
- Demonstrates best practice implementation for rural school transportation

- Reduces CO, emissions

- Reduces heat islanding

MESO
- Reduces local traffic density
- Elevates awareness in local community
- Reduces local land development due to increased automobile site use
- Reduces local pollution from traffic

MICRO
- Reduces on-site development for parking
- Allows more green space/less paved area and greater ground water recharge
- Highlights MOMI as a model and a leader in community
- Elevates awareness of MOMI community on transportation issues
- Recognizes health benefits of bicycling

CURRICULUM
- Integrated environmental awareness
- Student appreciation that they are part of something larger — their personal decisions do matter
- Student appreciation that they can contribute and lead
- Provides safer, comfortable learning environment
- Primary: 1D human needs, forms of transportation, benefits/effects of transportation
- Elem & MS: Comparison of benefits of different modes of transportation

10



1.0 Site / Ecosystems

1.3 Reduced Site Disturbance
REF. 1.5 Landscape and Exterior Design, 2.2 Site Selection, 3.3 Water Conserving Landscaping

Sustainable Guideline Goals:
e Conserve and restore natural areas to promote and preserve open space and biodiversity
» Reduce potential for overbuilding

ACTIONS:

« Utilize viable existing buildings wherever possible

 Minimize need for new building wherever possible, minimize building areas and footprints, maximize use
of exterior spaces and semi-enclosed spaces

 Construct on areas of existing development; minimize need to develop open areas
» Minimize vehicular, pedestrian and service vehicle damage onto site, as well as between and around
buildings
» Reduce negative impacts to ecosystems, site, and surrounding buildings during and after construction
ACTIONS:
« Limit earthwork and vegetation clearing to 30 feet beyond building perimeter
« Minimize earthwork and vegetation clearing around roadways, pedestrian paths and utility access areas

e Plant as much as possible in the remaining open areas. Use native and/or site-appropriate species to
restore areas, include curriculum-based planting, as well as opportunities to plant oxygen-producing
plants. Such plants will offset the CO, emissions associated with the embodied energy of the building
materials as well as the operational impacts of the campus facilities, including transportation.

« Architects to provide campus master plan documents as described in the introduction to the Site /
Ecosystems section

» Architects to provide highlighted site drawings and narrative describing adherence to above points
« Provide incentives for contractors to minimize disturbance. >

« Align buildings, parking and other developed areas with existing terrain contours.®

« Use half basements and floor-level changes to minimize earthmoving.”

« Use existing road and path networks if possible.8

e Restore existing degraded areas with low-maintenance plantings

« Minimize job site waste and clearly define construction areas.?

> Energy Design Guidelines for High Performance Schools, 2000 (HPS)
6 SBTM

7 Ibid.

8 Ibid.

9 GTREBIH



1.0 Site / Ecosystems

1.3 Reduced Site Disturbance Continued

SCALES AND CURRICULUM—Intent and Impacts

MACRO

- Lengthens sustainable yield from island aquifers

- Reduces heat islanding

- Demonstrates best practice implementation for maintaining open space and preserving ecosystems
- Increases landscape, increases oxygen, and decreases CO,

MESO

- Reduces harmful off-site erosion and sediment flow
- Improves contiguity of ecosystems

- Demonstrates best implementation practice

MICRO

- Preserves and creates more campus open space

- Reduces on-site erosion

- Saves valuable topsoil

- Increases usable land area and interior/exterior opportunities
- Protects and preserves ecologically important areas

CURRICULUM

- Healthy effects of ecological planting and open space

- Introduce impacts of development

- Reinforce ahupua‘a concept

- Mapping at all levels

- Journaling of construction process: photo and written

- Children work with engineers in learning/charting process and progress



1.0 Site / Ecosystems

1.4 Storm Water Management

REF. 2.2 Site Selection, 3.1 Overall Water Reduction, 3.3 Water Conserving Landscaping

Sustainable Guideline Goals:

» Reduce off-site storm water impacts on the MOMI site
ACTIONS:
» Gutter along road edge
« Group pavement uses.!0
« Drains at low point of driveway to collect and redirect to on-site collection

« Evaluate filtering needs for collection of road runoff for on-site use, including vegetated swales and deten-
tion ponds

« Minimize total paved areal, maximize pervious surfaces in parking, pedestrian and other developed areas,
and use permeable paving options—especially in low-traffic areas (porous concrete, open cell).2

« Eliminate storm water runoff from MOM I site to other sites
ACTIONS:
« Identify existing areas of storm water runoff to adjacent sites and redirect to appropriate on-site locations

« Consider the use of infiltration basins, sod/roof gardens, detention ponds, and cistern storage

» Collect on-site storm water for ground water recharge and/or on-site irrigation
ACTIONS:
« Direct storm water away from buildings
« Architects and engineers to generate storm water management plan
« Increase pervious surfaces, including parking areas
* Increase roof catchment areas
e Locate and install cisterns
e Eliminate harmful chemicals on site (lawns, gardens)
« Revisit drainage on NW side of site

« Assign sufficient area in site plan for storm/wastewater mitigation.3

10 sgTm
M sgTm
12 587Mm
13 s8TM

13



1.0 Site / Ecosystems

1.4 Storm Water Management Continued

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Lengthens sustainable yield from island aquifers
- Demonstrates best practice implementation

MESO

- Reduces harmful off-site sediment flow

- Reduces off-site erosion

- Reduces impacts on surrounding ecosystems, including nearby wetlands

- Reduces reef damage from runoff

- Improves overall water quality, recharges fresh water aquifer

- Control of off-site storm water may positively affect unsatisfactory “upstream” practices
- Demonstrates best practice implementation

MICRO
- Could have higher initial costs
- Reduces erosion on site
- Saves valuable topsoil
- Increases usable land area
- Storm water can be used for irrigation, toilets
- Water bill savings
- Minimizes sedimentation, toxics, and nutrient runoff on site (i.e. hydrocarbons from parking lots)

CURRICULUM
- Introduce water catchment systems, water conservation, water runoff, water reclamation, and the aquifer
- Hydrological cycle lessons
- Introduce impacts of development
- Reinforce ahupua‘a concept

14



1.0 Site / Ecosystems

1.5 Landscape and Exterior Design

REF. 1.3 Reduced Site Disturbance, 2.2 Site Selection, 3.1 Overall Water Reduction, 4.1.A Baseline Energy
Performance, 5.2 Construction and Demolition Waste Management

Sustainable Guideline Goals:

e Encourage and restore ecosystems
ACTIONS:
e Identify existing and desired ecosystems on, near and contiguous to site
» Develop open space on site to promote the restoration of appropriate ecosystems
e Landscape with regionally-appropriate species
« Use landscaping to offset environmental impacts of campus built environment
» Provide ecosystem restoration model on campus
» Landscape with native or site-appropriate adaptive vegetation

» Require integrated pest management plan (eliminate harmful agricultural chemicals on site and utilize
physical barriers for termite and other pest control).4

« Promote campus open spaces

ACTIONS:

Do not overbuild

» Create integrated indoor/outdoor spaces

» Provide educational purpose to exterior spaces and landscape
 Reduce Heat Islanding

ACTIONS:

« Use sod/roof gardens

e Use Energy Star Roofing products

« Provide at least 50% shading on non-pervious services, and shade HVAC equipment.>
» Design for efficient, low-energy maintenance

ACTIONS:

« Use site-appropriate, drought-tolerant and perennial plant species if possible
— Minimize necessary maintenance by providing easy access for equipment.1®
— If irrigation is necessary, use a drip system or gray water recycling system.!”
— Collect campus green waste for soil enrichment on campus

4 Hawaii Advanced Building Technologies Program.
15 Hps

16 Federal Sustainable Design Guidelines.
17 1bid. 15



1.0 Site / Ecosystems

1.5 Landscape and Exterior Design Continued

SCALES AND CURRICULUM—Intent and Impacts

MACRO

- Restores island ecosystem

- Reduces large-scale heat islanding

- Landscapes to offset/sequester CO,

- Demonstrates best practice implementation

MESO
- Encourages continuity of biodiversity and ecosystems
- Connects environmental stewardship with local economic development
- Demonstrates best practice implementation

MICRO
- Thoroughly integrates interior/exterior spaces
- Creates an attractive, comfortable campus
- Provides possible edible/saleable products
- Energy bill savings

CURRICULUM

- Natural learning environment

- Introduce the built/natural/human environment

- Reinforce ahupua‘a concept

- Introduce permaculture, xeriscape, natural & endemic studies, micro ecosystems, sod roof gardens

- Landscape as a lesson: the science of outdoor design and pattern language

- Landscape as part of the curriculum by growing usable plants, i.e.; food for the farmers market and school
lunches, plants for weaving and lei making, etc.

16



1.0 Site / Ecosystems

1.6 Light Pollution Reduction
REF. 2.1 Overall Building Quality and Performance, 4.1.A Baseline Energy Performance, 4.7 Renewable Energy

Sustainable Guideline Goals:
e Eliminate light trespass and light pollution
e Minimize energy use

* Reduce impacts from MOMI campus on surrounding nocturnal environments
ACTIONS:
« Design to light only where lighting is needed

e Eliminate any direct-beam illumination from leaving the site by using cut-offs, shading, or light
focusing.18

e Comply with Maui County night lighting regulations or the IESNA (Illuminating Engineering Society of
North America) exterior footcandle level requirements as found in “Recommended Practice Manual:
Lighting for Exterior Environments”

» Provide lighting plan and narrative describing adherence to above recommendations

» Provide lighting plan and narrative that describes how the exterior lighting provides for safety in an
energy-efficient manner

e Light area as minimally as possible and for minimum time

« Use motion sensors for security lighting, and timers or photocells for seasonal lighting.1?

SCALES AND CURRICULUM—Intent and Impacts

MACRO

- Improves night sky viewing

- Energy-efficient lighting reduces energy demand and pollution
- Demonstrates best exterior lighting implementation

MESO
- Protects nocturnal ecosystems
- Improves nocturnal conditions for neighbors
- Reduces local impacts of development

MICRO
- Energy cost savings
- Improves nocturnal conditions on site
- Creates opportunities for interesting campus night time activities
- Elevates awareness of night sky issues for MOMI community

CURRICULUM
- Introduce lighting design
- Introduce night sky lessons
- Introduce light as energy

18 sgTM
19 sBTM

17



lll. DESIGN and OPERATIONAL GUIDELINES

2.0 Buildings

2.1 Overall Building Quality and Performance
2.2 Site Selection

Building design, as an essential part of the Montessori educational method, is not new. Maria
Montessori emphasized the importance of the built environment as a conducive element in the child’s
educational experience. The Montessori School of Maui began to formalize its interest in merging the
built, natural and learning environments in 1996. At that time, a group of MOMI faculty and parents
gathered and conceived the Learning Classroom. This concept combined the real aspects of Earth
Literacy with the more traditional topics of literacy that are expected in a K-12 experience. The differ-
ence is a more comprehensive educational approach that allows the children to see themselves as part
of a larger living system; this natural system is one in which they play an active part, through their daily
decisions and actions.

The development of the campus and the design of new buildings present a unique opportunity to
teach by demonstration. The buildings, the spaces in and around them, the overall building perform-
ance and the campus operations, as well as the tangible integration of the principles of sustainability,
are all important components of the MOMI Earth Education Program.

With these holistic educational values in place, it is imperative that the MOMI campus, and the build-
ings on it, embody these principles in a real and exemplary way. The overall design and operation of the
campus must not simply reduce resource and energy use for the sake of decreasing costs. The design
of this facility must also align with the school’s mission and find purpose in its ability to elevate the
educational experience of every child.

The overall site design will integrate fully with its location. It will preserve resources and open space, as
well as strive to restore the ecosystems of the ahupua‘a. The buildings will consider orientation and
appropriate climactic interaction to create interior and exterior classrooms. Enclosed spaces will be
naturally lit and ventilated. These educational environments will be designed with comfort and high
performance in mind. The buildings will be designed to conserve energy, water and material, and they
will fully support the pedagogical experience for both the students and the teachers. Finally, the build-
ings will provide healthy indoor environments that capture every opportunity to incorporate ecological
awareness, and all other sustainable design principles, as tangible, interactive teaching tools for the stu-
dents, visitors and the larger community.

18



2.0 Buildings

21 Overall Building Quality and Performance

REF. 2.2 Site Selection, 3.1 Overall Water Reduction

Sustainable Guideline Goals:

 Create resource and energy-efficient buildings that utilize renewable energy and natural ventilation, that
connect the exterior with the interior, that are healthy, attractive learning/working environments, and that
stand as models to the students, other schools and the larger community

ACTIONS:

» Buildings to be designed for flexible, adaptive use over their lifetime

* Incorporate solar hot water for all hot water needs

» Orient building to minimize solar gains from East and West, maximize natural ventilation
* Incorporate daylighting to meet required classroom and office lighting needs

o Use energy-efficient lighting that is integrated with the daylighting system

« Utilize building and operational materials that are resource efficient, do not off-gas and have a low
embodied energy

« All buildings to utilize water catchment systems

« All buildings to minimize water use and incorporate gray water and water recycling processes where
safe and reasonable

» Buildings are to minimize material in construction and operation
» Building design is to maximize use of recycled content materials
« Architects/contractors are to establish a construction and demolition waste management plan

» Buildings to be designed and built to be disassembled, in whole or in part, for adaptive reuse of the
building, its sections and/or its various components and materials

» Orient building to maximize solar energy generation potential

» Incorporate renewable energy technologies to meet at least 20% of the aggregate campus energy
demand

« Utilize certified forestry products where reasonable

e Utilize locally-grown, and/or locally-produced building products whenever possible

» Establish recycling process in the operation of the building

« Eliminate the use of harmful chemicals and other materials in the operation of the campus

e Compost all green waste



2.0 Buildings

21 Overall Building Quality and Performance Continued

SCALES AND CURRICULUM—Intent and Impacts

MACRO

- Lengthens sustainable yield from island aquifers

- Demonstrates best building design and operation practice implementation
- Supports local materials suppliers

- Keeps money in the state economy

- Reduces demolition and construction waste in landfill

- Reduces green waste and operational waste in landfill

MESO
- Demonstrates climactically-appropriate architecture for locale
- Increases green/open spaces

MICRO
- Reduces energy bill
- Water bill savings
- Creates environments conducive to learning and working
- Assists in establishing operational recycling programs
- Assists in reducing harmful campus chemical use

CURRICULUM
- Introduction to ecological design
- Introduction to renewable resources
- Introduction to energy-efficient building design

20



2.0 Buildings

2.2 Site Selection
REF. 2.1 Overall Building Quality and Performance, 3.1 Overall Water Reduction

Sustainable Guideline Goals:
e Redirect storm water away from buildings

ACTIONS:
* Mitigate incursion of off-site storm water onto MOMI site
e Redirect surface runoff away form interior and exterior teaching areas

« Capture or retain storm water for use or ground water recharge
 Minimize building footprints and maximize campus open space

ACTIONS:
« Build only what needs to be built
» Consider exterior and interstitial spaces useable pieces of a whole- not left-over

« Consider multiple uses of buildings rather than simply more buildings-stagger use schedules for a
single building

» Work with topography; minimize excavations and earth moving

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Lengthens sustainable yield from island aquifers
- Demonstrates best practice implementation

MESO
- Reduces harmful off-site sediment flow
- Reduces off- site erosion
- Reduces reef damage from runoff
- Demonstrates best practice implementation

MICRO
- Could have higher initial costs
- Reduces erosion on site
- Saves valuable topsoil
- Increases usable land area
- Storm water can be used for irrigation, toilets
- Water bill savings

CURRICULUM
- Introduction to the concept of a building footprint
- Introduce impacts of development
- Reinforce ahupua‘a concept

21



1ll. DESIGN and OPERATIONAL GUIDELINES

3.0 Resources: Water

31 Overall Water Reduction
3.2 Reduced Wastewater
3.3 Water Conserving Landscaping

Water is a vital resource that is dwindling in both quantity and quality around the world. Hawaii is not an
exception. On Oahu, the sustainable yield of the aquifers is stable only until 201120 This means that at this
date water withdraws will be greater than replenishment. Similar conditions exist on the island of Maui.

Development exacerbates the shortages of water supply. Ground water is recharged when rainwater seeps
through pervious ground surfaces. When this area is covered with roads, parking lots, walkways and buildings,
their impervious surfaces resist water penetration and cause storm water to flow into discharge channels for
disposal in the sea. This condition is problematic not only because it diverts valuable rainfall away from
recharging aquifers but storm water runoff also causes flooding, erodes valuable topsoil, carries toxins and
pathogens, and fouls the marine habitat.

Water consumption in buildings accounts for 20-25% of overall water use. When this precious resource is
used inefficiently, it is wasted. Wasted water wastes money and hastens the depletion of this limited
resource. Toilets are a large water-consuming fixture. They use large quantities of high-quality water. An effec-
tive water conservation method is to utilize an appropriate grade of water for the appropriate use. This
opens opportunities for water recovery and recycling.

This section addresses methods by which MOMI can reduce water use and recharge aquifers through effec-
tive design measures. This section will also assist the MOMI administration and staff in developing opera-
tional strategies to responsibly use, reuse and recharge water on the MOMI campus and to employ these
methods as effective educational tools to demonstrate water conservation principles for the MOMI students,
their families, and the community beyond the campus.

This section also recommends strategies to reduce water use in buildings and in irrigation practices, as well as
methods to extend the resource through water reuse, recycling, water catchment, and ground water recharge.
We expect that this campus will save 20-30% more water than a typical, similar facility once design and oper-
ational guidelines related to water use are met.

The architects/engineers are to work with the MOMI administration to develop educational signage for all
water-conserving methods on the campus.

20 Oghu Water Management Plan, 1992.
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3.0 Resources: Water

3.1 Overall Water Reduction
REF. 2.2 Site Selection, 3.2 Reduced Wastewater

Sustainable Guideline Goals:

» Maximize on-site water collection, reuse, and groundwater recharge
« Reduce load on county water supply and waste water system

« Extend the sustainable yield of the island’s aquifers

ACTIONS:

« Reduce aggregate potable water use on all fixtures by at least 20% below the U.S. Energy Policy Act 1992 levels

» Architects/engineers to provide narrative with manufacturer’s product information to quantify reduction as
meeting or exceeding the 20% reduction noted above

e Install low-flow fixtures and sensors with flow restrictors

« Install and maximize use of water catchment system

e Provide gray water system

« Use recycled/gray water for irrigation, wastewater and other viable processes

» Maximize on-site ground water recharging opportunities

SCALES AND CURRICULUM—Intent and Impacts

MACRO

- Lengthens sustainable yield from island aquifers

- Reduced water use requires less energy for pumping, thereby reducing island energy demand and emissions
- Demonstrates best water conservation practice implementation

MESO
- Assists in ecosystem restoration
- Provides a water conservation model for community

MICRO
- Water bill savings
- May have higher first cost
- Requires regular maintenance and monitoring for pathogens in recycled/gray water systems

CURRICULUM
- Introduce water conservation
- Introduction to the aquifer

23



3.0 Resources: Water

3.2 Reduced Wastewater
REF. 2.2 Site Selection, 3.1 Overall Water Reduction

Sustainable Guideline Goals:
e Reduce water required for waste water processes
 Reduce amount of potable water used for waste water processes

ACTIONS:

e Use rainwater catchment supply for waste water processes

« Use recycled gray water for wastewater processes

e Assess viability of on-site waste water treatment to tertiary level

» Refit existing toilets exceeding the U.S. Energy Policy Act of 1992 level of 1.6 gal/flush to 1.6 gallons or less
e Design and install all new water closet fixtures with flows of at least 20% below the 1.6 GPF standard

« Utilize waterless urinals were possible

e Utilize composting toilets were possible

SCALES AND CURRICULUM—Intent and Impacts

MACRO

- Lengthens sustainable yield from island aquifers

- Reduced water use requires less energy for pumping, thereby reducing island energy demand and emissions
- Demonstrates best waste water treatment practice implementation

MESO
- Assists in ecosystem restoration

MICRO

- Water bill savings

- May have higher first cost

- Requires regular maintenance and monitoring for pathogen problems in wastewater process
- Creates valuable topsoil

CURRICULUM
- Introduction of waste = food concept
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3.0 Resources: Water

3.3 Water Conserving Landscaping
REF. 2.2 Site Selection, 3.1 Overall Water Reduction, 3.2 Reduced Wastewater

Sustainable Guideline Goals:
« Reduce water required for irrigation
 Reduce amount of potable water used for irrigation

ACTIONS:

e Use site-appropriate, low-water-intensity planting

» Use rainwater catchment supply for irrigation

» Use recycled/gray water for irrigation

e Establish water quality testing methods, especially for irrigated areas where water may contact children
« Utilize efficient irrigation schedule

» Utilize efficient irrigation methods
- Avoid systems that cause evaporation
- Utilize subterranean and drip systems

» Architects/engineers to supply drawings and narrative describing and quantifying water conserving landscape
and irrigation plan

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Lengthens sustainable yield from island aquifers
- Demonstrates best practice implementation

MESO

- Reduces harmful off-site sedimentation

- Reduces harmful off-site erosion

- Appropriate planting restores ahupua‘a ecosystems

MICRO

- Reduces harmful on-site sedimentation
- Reduces harmful on-site erosion

- Saves valuable topsoil

- Water bill savings

CURRICULUM

- Introduce water conservation, irrigation and landscape design
- Introduce native plants

- Reinforce ahupua‘a concept
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lll. DESIGN and OPERATIONAL GUIDELINES

4.0 Resources: Energy

41 Overall Energy Utilization
4.2 Commissioning

4.3 Daylighting

44 Electric Lighting

4.5 Building Envelope

4.6 Ventilation

4.7 Renewable Energy

Maui has one of the highest electricity costs in the country—and these costs are increasing. Hawaii, as a state,
has a greater reliance on burning fossil fuels than any other state and approximately 65% of all oil burned for
energy in Hawaii is delivered from foreign sources. Additionally, fossil fuel power plants are a leading contrib-
utor to greenhouse gases and global warming. Hawaii’s citizens pay premium prices for a source of energy
that is environmentally destructive and potentially hazardous to the state economy.

Furthermore, the primary existing energy resources, fossil fuels, are not infinite. Current estimates project
approximately thirty more years of supply from known oil reserves in the world. These facts demonstrate that
changing our energy resources and consumption will soon become a necessity rather than an option.

A first line of defense against the negative environmental and economic impacts is energy conservation.
Reducing energy use will save money, reduce pollution and diminish the state’s demand to import fossil fuel.
This is the “do less damage” path. In addition, utilizing renewable energy will not only eliminate harmful emis-
sions and reduce reliance on foreign fuel imports but will also create jobs, improve the state economy and,
after a period of time, provide the user with financial rewards. As Hawaii leads the country in its dependence
on fossil fuel it also, according to a 1997 U.S. Department of Energy study?!, leads the U.S. as the state with
the greatest solar energy generation potential. Photovoltaic energy generation is a viable approach to energy
generation on the MOMI campus. Combining energy conservation, energy efficiency and renewable energy
technologies, MOMI can become a near-zero net energy consumer and a model of energy sustainability to
the students and the larger community.

The primary approach to energy conservation on the MOMI campus is passive design. This is a non-mechani-
cal approach that involves occupant control of temperature, humidity, airflow and light. These strategies must
be considered as a whole and not as design methods in isolation. For example, ample light for the classroom
can be delivered by daylighting techniques. But if applied improperly, direct light delivered to the interior of a
building can also transmit undesired glare and heat. Therefore, successful daylighting also considers the build-
ing’s orientation, the ability of the walls, the roof and the windows to mitigate heat gain, the natural ventila-
tion patterns, the specific function within the day-lit space, the integration with electric lighting, and the
overall aesthetic appeal of the building’s exterior and interior design.

The passive, environmentally-integrated design approach will reduce energy use, set the stage for renewable
energy applications and, if done well, provide an excellent learning environment. Such a design will promote
overall wellness on the campus and stand as a model to be emulated beyond the MOMI campus.

21 Renewable Technologies
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4.0 Resources: Energy

4.1 Overall Energy Utilization

The primary approach to energy conservation on the MOMI campus is passive design. This is a non-mechanical
approach that involves occupant control of temperature, humidity, airflow and light. These strategies must be
considered as a whole and not as design methods in isolation. For example, ample light for the classroom can be
delivered by daylighting techniques. But if applied improperly, direct light delivered to the interior of a building
can also transmit undesired glare and heat. Therefore, successful daylighting also considers the building’s orienta-
tion, the ability of the walls, the roof and the windows to mitigate heat gain, the natural ventilation patterns, the
specific function within the day-lit space, the integration with electric lighting, and the overall aesthetic appeal of
the building’s exterior and interior design.

This whole-systems, passive design approach will reduce operating costs and power plant emissions. It will sup-
port the Montessori Earth-based curriculum and will create a design and educational program model for the larg-
er community.

REF. 2.2 Site Selection, 2.1 Overall Building Quality and Performance, 4.3 Daylighting , 4.5 Building Envelope, 4.6
Ventilation
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4.0 Resources: Energy

41  Overall Energy Utilization

4.1.A Baseline Energy Performance

A building energy baseline sets a standard of energy use per building system, per square foot, according to the func-
tion(s) within the building. For example, lighting in an office space is not to exceed 1.5 watts/sq. ft., whereas other
areas with different functional needs may require more or less illumination—and more or less energy to supply it.
The minimum standard is set by code. If the MOMI campus is to seek LEED certification, it is prerequisite that a
baseline energy performance level be set. It is the intention of the school that the implemented energy-efficiency
methods will exceed the code requirements. In doing so, MOMI will substantially reduce energy use on the campus.

School buildings fall under the ASHRAE/IESNA 90.1-1999 code or the Maui County code, whichever is stricter. At this
writing, Maui County is undergoing a code revision. ASHRAE/IESNA 90.1-1999 is a commercial code. ASHRAE/IESNA
90.2-1999, which is written for low-rise residential buildings, and the Maui County adaptation of ASHRAE 90.2 will
actually be more applicable to the scale of buildings on the MOMI campus.

This guideline will recommend that the actual performance of the MOMI buildings exceed code requirements. This
can be done by exceeding the prescription of the code and by providing a performance-based analysis of the design.
The optimized energy strategies will be further addressed in this section.

This standard will also apply to existing MOMI buildings.

REF. 2.2 Site Selection, 2.1 Overall Building Quality and Performance, 4.1.B Optimized Energy Performance,
4.3 Daylighting, 4.5 Building Envelope, 4.6 Ventilation

Sustainable Guideline Goals:

» Establish minimum energy use level for all buildings and their systems. The baseline will address all energy-consum-
ing building systems, as well as the envelope components.

ACTIONS:

« Architects/engineers to provide documentation of code adherence by identifying all specific energy demands
and stating whether compliance conforms to Maui County codes or ASHRAE/IESNA 90.1-1999
Part 6.1.3 of ASHRAE/IESNA 90.1-1999 describes cooling information for small buildings.

e MOMI Facilities head to provide energy consumption data for all existing campus buildings

SCALES AND CURRICULUM- Intent and Impacts

MACRO
- Provides metrics for identifying energy savings and best practice model
- Reduces consumption of finite fossil fuel resources

MESO
- Demonstrates the practice of best energy benchmarking in utility district
- Reduces reliance on foreign fossil fuels

MICRO

- Reduces electric bill

- Higher first cost

- Establishes baseline against which savings can be marked
- Clarifies operational energy usage

CURRICULUM

- Introduction to the laws of thermodynamics

- Introduction to baseline energy measurement

- Introduction to energy use and energy monitoring
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4.0 Resources: Energy

41

Overall Energy Utilization

4.1.B Optimized Energy Performance

This section will use the energy baseline that was established in section 4.1.A to measure additional energy reductions.

REF. 2.2 Site Selection, 2.1 Overall Building Quality and Performance, 4.1.A Baseline Energy Performance, 4.3

Daylighting, 4.5 Building Envelope, 4.6 Ventilation, 4.7 Renewable Energy

Sustainable Guideline Goals:

« Achieve optimal energy savings on the MOMI campus and have the MOMI building designs and campus operations

serve as a pollution-prevention model. Savings to be marked in kWh and at least a 40% energy savings will be
achieved, as compared to the standards set in ASHRAE/IESNA 90.1-1999, or in the State of Hawaii Department of
Education regulations.

ACTIONS:

» Buildings are to be passively designed

e Solar hot water is to meet all hot water needs on campus

« Existing buildings will, on aggregate, reduce their energy consumption by 20% as reflected by baseline

 New buildings will consume 40% less energy, as measured against standards listed above. Architects / engi-
neers to provide metrics and narrative describing methods and amounts of energy savings

« MOMI Facilities head to provide Optimized Energy Performance Plan for existing buildings

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Provides an energy conservation/energy efficiency model for small rural schools
- Prevents harmful emissions

MESO
- Demonstrates best-energy-optimizing for new and existing buildings in utility district

MICRO
- Reduces electric bill

- Higher first cost

- Provides a more efficient, humane educational environment

- Clarifies operational energy usage

CURRICULUM
- Introduction to energy use and energy monitoring

- Introduction to energy efficiency, energy conservation, and renewable energy
- Introduction to data collection and analysis
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4.0 Resources: Energy

4.2 Commissioning

Commissioning is typically conducted by a commissioning authority. This is a consultant who is hired directly by
the building owner and acts as a representative of the owner to fulfill the goals that are outlined below.
Fundamental commissioning is prerequisite for LEED certification. Additional commissioning is important to verify
that the energy-conserving building design has been constructed and is operating as intended. It is expected that,
since the campus is located in a mild non-heating climate and will be following a passive design approach, that
the additional commissioning will not be extensive and will be worth the investment if the LEED branding is
desired.

Sustainable Guideline Goals:

e Ensure that the building systems, and especially the sustainable principles articulated by the owner, are incorpo-
rated into the design and construction. Verify that all the components and systems are operating as intended
after occupancy.

ACTIONS:
« MOMI to hire commissioning agent
« MOMI to clearly state goals and objectives for development of campus to commissioning agent

» Agent is to develop a commissioning plan and perform all required duties to ensure that the school’s require-
ments and basis of design are implemented

o If LEED certification is desired, it should be incorporated into the commissioning plan in the design process

SCALES AND CURRICULUM—Intent and Impacts

MACRO

- Conserves energy and resources, and reduces pollution

- Demonstrates best water and energy conservation practice implementation

- Promotes and advances the role and value of commissioning authorities in Hawaii projects

MESO
- Ensures that the sustainable principles that affect the immediate locale are incorporated and implemented

MICRO

- Reduces water bill

- Reduces electric bill

- Higher first cost

- Ensures better training for staff

- Assures that the buildings will perform as intended

CURRICULUM
- Introduction to commissioning
- Commissioning documents can be used in curriculum documents
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4.0 Resources: Energy

4.3 Daylighting

Daylighting conserves energy and can help to create very pleasing well-lit spaces. Studies have shown that chil-
dren perform substantially better in daylight classrooms.

REF. 2.2 Site Selection, 4.5 Building Envelope, 4.6 Ventilation

Sustainable Guideline Goals:
« Reduce electric lighting, cooling load, and overall energy demand through effective daylighting design

ACTIONS:-

» Orient buildings to maximize daylighting opportunities (East-West Axis is typically the best orientation that
allows optimal solar control with overhangs on the South and North sides). It should be noted that, at the
Maui latitude, summer solar angles are to the north of the zenith. There is a NE exposure in the mornings
from mid-spring to mid-fall and a NW exposure in the later afternoons during the same seasonal period. e

« Control direct solar radiation. Hawaii is subjected to more direct solar radiation than most temperate climate
locations. This reduces the effectiveness of daylighting standards such as the Daylight Factor (DF) calcula-
tions. Since diffused overcast skies are not the norm, direct beam radiation must be carefully controlled to
bring useable, high-quality diffused light into the building, while leaving the heat out.

 Low emissivity glazing may be used. It should have high Visible Light Transmissivity (VT) (70% or greater) and
have a low Solar Heat Gain Coefficient (SHGC) (40% or below). Low e glazing should be chosen for southern
latitudes. This level of spectral selection will allow the long-wave radiation to escape through the glazing,
thereby preventing undesired interior heating from occurring.

« Interior reflectances should be high (approx. 80%) on ceilings and strategic wall locations. Reflective surfaces
should also be used on exterior surfaces that are not in the viewing plane in order to reflect and diffuse the
daylight into the interior.

» Indirect top-lighting may provide more useable light on important vertical classrooms surfaces. Undesired
brightness contrasts and glare can easily be created on those surfaces from side-lighting. Carefully consider
illumination levels and glare on classroom desk surfaces when using top- lighting.

» Top-lighting, such as roof monitors, can also be utilized for ventilation purposes
« Employ shading devices and light shelves to enhance daylighting opportunities
« Utilize lighting controls to coordinate daylighting with electric lighting

2 Daylighting in Schools, report for Pacific Gas and Electric Company, 1999.
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4.0 Resources: Energy

4.3 Daylighting Continued

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Conserves energy and reduces pollution
- Demonstrates best daylighting and energy conservation practice implementation

MESO

- Reduces electricity demand in local utility district

- Reduces emissions

- Provides a good daylighting demonstration for Maui community

MICRO

- Enhances educational environment

- Reduces electricity bill

- Provides an improved indoor/outdoor environmental connection
- Reduces cooling demand

CURRICULUM

- Introduction to daylighting

- Introduction to relationship of natural light and learning
- Reinforce data collection and analysis
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4.0 Resources: Energy

4.4 Electric Lighting

Lighting can be responsible for 25%-40% of a school’s energy costs. Ineffective lighting can add to the building’s
cooling load, create glare, and provide inadequate illumination for the various educational tasks.

REF. 2.2 Site Selection, 4.1 Overall Energy Utilization, 4.1.B Optimized Energy Performance, 4.3 Daylighting

Sustainable Guideline Goals:
e Reduce electric lighting energy demand, while providing appropriate lighting levels for all of the classrooms tasks

ACTIONS:-

» Designers should strive for 1.0 watt/sq. ft. or less for lighting in classrooms by utilizing an effective combination
of daylighting and electric lighting

« Coordinate electric lighting with daylighting through effective automated photo-sensor controls that create a
seamless day-lit/electrically-lit space

e Use indirect lighting patterns to coordinate with daylight and reduce glare

« Zone light switching patterns to run parallel with windows

» Develop room geometries and room reflectances to enhance appropriate illumination

« Consider the importance of vertical surfaces such as chalk boards, book shelves and computer display screens

« Select the most efficacious (lumen per watt ) lamps and energy-efficient ballast, lens, fixture and control sys-
tems

« Use occupant, motion, time clocks and other automated controls to maximize energy conservation

« Use LED or higher efficacy exit lamps

» Electronic ballasts are preferred over magnetic ballasts

e Use low-mercury fluorescent tubes

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Conserves energy and reduces pollution
- Demonstrates best classroom lighting design practice

MESO

- Reduces electricity demand in local utility district

- Reduces emissions

- Provides a good daylight/electric classroom lighting model for Maui community

MICRO

- Reduces electricity bill

- Reduces cooling demand

- Enhances educational environment

- Reduces maintenance required for lighting
- Increases awareness of good lighting

CURRICULUM

- Integrate energy use and lighting with curriculum

- Introduction of the ecological aspects of ballast and lamp disposal
- Introduction of electrical energy production and conservation
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4.0 Resources: Energy

4.5 Building Envelope

REF. 2.2 Site Selection, 2.1 Overall Building Quality and Performance, 4.1.A Baseline Energy Performance,

4.3 Daylighting, 4.6 Ventilation 4.7 Renewable Energy

Sustainable Guideline Goals:

« Increase energy conservation, such as reduced electric lighting, cooling load and overall energy demand,
through effective building envelope design

ACTIONS:

Utilize Energy Star reflective roofing and light-colored exterior surfaces to minimize heat gain
Incorporate radiant barrier into the roof and into South, East and West walls

Insulated wall and roof cavities can be used to mitigate heat gain even if no mechanical cooling system is
used

When employing insulation, consider ecologically supportive and health-friendly types such as blow in
cellulose made from recycled paper and boric acid

Coordinate building envelope form with orientation to maximize solar hot water and photovoltaic gener-
ation, to maximize ventilation and desired views, and to minimize thermal gains

Arrange building configuration to be easily inspected for termite infiltration
Shade windows from direct solar radiation
Utilize Low-e for tropical climates to reduce heat gain

Develop landscaping to augment the shading, ventilation, and heat- mitigating influences of the building
envelope

Reduce overall material use and embodied energy in the building envelope

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Advances framing and other methods of reducing material use in envelope

- Decreases the depletion of resources, decreases energy use, and decreases emissions

MESO
- Incorporates locally-grown materials, thereby supporting local economy

- Reduces landfill waste from construction

- Provides a best practice natural light, ventilation, and thermal mitigation model for Maui

MICRO
- Enhances indoor/outdoor experience
- Reduces electricity bill

- Provides higher indoor environmental quality
- Reduces cooling demand
- Provides pleasant interior spaces

CURRICULUM

- Reinforce building form as teaching tool

- Introduction to the concept of a building envelope

- Introduction to embodied energy in construction (materials and method) and building orientation

- Curriculum connections to material supplies, use and disposal
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4.0 Resources: Energy

4.6 Ventilation

REF. 2.2 Site Selection, 2.1 Overall Building Quality and Performance, 4.1.A Baseline Energy Performance, 4.3 Daylighting

Sustainable Guideline Goals:

e Develop a comfortable classroom environment without the use of a mechanical cooling system

« Improve the indoor environmental quality with natural ventilation

« Save energy, save dollars and reduce emissions through use of natural ventilation

ACTIONS:

Orient buildings to maximize natural ventilation opportunities

Coordinate strategies for ventilation, daylighting, and thermal mitigation with building orientation and form
Provide adequate spacing between and around buildings to encourage air flow

Use landscaping elements to improve flow around and through buildings

Minimize exterior or interior barriers that would adversely disrupt or redistribute air flow

Locate window and vent openings to ensure air flow at the occupant level (every grade level)

For spaces with openings on opposite walls rotate room 30-45 degrees from wind direction to enhance air
movement within room

For rooms with windows on adjacent walls or on the same wall only, move windows as far apart as possible to
enhance circulation

Do not place “barrier spaces,” such as closets or functions giving off heat or odors, on the windward side of an
occupied space

Choose the right window, with an appropriate operable opening area, for the right locations
Outlet openings that are 1.25 times larger than the inlet opening will increase air velocity through the space

Ventilate roof and attic spaces. Ridge vents should incorporate baffled lips to increase negative air pressure—
even on the windward side.

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Reduces energy use and emissions

MESO
- Reduces demand on local utility
- Provides a best practice natural ventilation, daylighting, and thermal mitigation model for Maui

MICRO
- Enhances indoor/outdoor experience
- Reduces electricity bill

- Provides higher indoor environmental quality
- Reduces cooling demand
- May require a higher level of maintenance

CURRICULUM

- Introduction to ventilation

- Introduction to habitat (abiotic factors)
- Introduction to macro/micro climates

- Reinforce building form as teaching tool
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4.0 Resources: Energy

4.7 Renewable Energy
REF. 4.1.A Baseline Energy Performance, 4.1.B Optimized Energy Performance

Sustainable Guideline Goals:
« Encourage the use of renewable technologies such as solar, wind, water and geothermal-generated electricity
e Decrease our reliance on fossil fuels

ACTIONS:

e Use a renewable energy source for a portion or all of the MOMI campus buildings’ needs

SCALES AND CURRICULUM—Intent and Impacts

MACRO
- Increases awareness of renewable energies
- Decreases dependence on fossil fuels

MESO
- Promotes local power production through sustainable means

MICRO
- Possible reduction of electric bill
- Higher initial cost

CURRICULUM
- Introduction to renewable energy production
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lll. DESIGN and OPERATIONAL GUIDELINES

5.0 Resources: Materials

51 Material Selection
5.2 Construction and Demolition Waste Management
5.3 Design for Recycling

Building material choices have substantial impacts on the building’s occupants and the health of our environment.
Materials can be derived from precious, even endangered, sources and locations. Materials may also be collected
and composed from regenerative sources or may simply be reused in their fabricated form. A building compo-
nent’s raw material extraction, manufacturing, packaging, shipping, installation, use and final disposal may have a
very high energy cost associated with it. The energy demand, required in each stage of the material’s development
and life, is quantifiable and known as the material's embodied energy. Building products with recycled content
typically have a much lower embodied energy than a similar product manufactured from virgin material. The prod-
uct with the lower embodied energy is an energy efficient product. It is also important to utilize building and
operational materials that are resource efficient. These products conserve water and other materials in their
extraction, processing and use.

Beyond the considerations of energy and resource efficiency, the materials must be durable, non-toxic, aestheti-
cally appropriate and purchased locally whenever possible. The wrong material can be harmful to workers in the
manufacturing process and on the construction site once installed. It can be unhealthy for students, teachers and
staff as well as destructive to the environment at any point from primary extraction, through processing to final
disposal. It is MOMI’s goal that all building material choices be socially and environmentally supportive, be non-
toxic, energy and resource efficient, have the lowest embodied energy possible, be locally derived and support
the local economy when ever possible, and most importantly, support safe, healthful learning environments for
the children. The MOMI board of directors, administration, and faculty promote this principle as a building design
goal and commit to carrying balanced material choices into the classroom and into the campus operations.

The Rule of the 4 Rs applies very appropriately to the area of Material Resources: Reduce, Reuse, Recycle and
Restore. The first measure is always to Reduce the amount of material required. Reduce waste, design to standard
industry sizes- get the least amount of material to do the most work. Secondly, Reuse what is already available.
Reusing concrete formwork or reapplying it as siding or decking, salvaging building components to be used in a
new facility, rehabbing buildings and designing a rehabbed flexibility into future possibilities for the campus build-
ings are all methods of Reuse. Recycling requires more energy to transform the material than does Reuse but it
can still save significant amounts of energy and resources over comparable products that use only virgin materi-
al. The recyclability of the product, after its useful life as a building component, is also a valuable design consid-
eration, especially in Hawaii where diverting material from limited landfill space is always desirable. The first 3Rs
lead to the last, Restoration. The more we can restore, reuse and recycle the more we are able to restore the
health of the global, regional and local environments as well as improve the well being of the people who live
within them.

Sustainable building material options are fewer in Hawaii than in many other regions of the country due to lengthy
geographic distances, lack of supporting industries and limited existing building stock. It will be a challenge for
the architects to realize the full range of LEED credits in this area. But it will be important to demonstrate com-
mitment to sustainable material decisions and support for the local environmentally supportive material market
at every reasonable opportunity.
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5.0 Resources: Materials

5.1 Material Selection

The MOMI campus is a residential-scale complex and the expansion of the school is intended to retain that sensibili-
ty. The sustainable design strategies, such as passive design approaches to achieve thermal comfort within the class-
rooms, is achievable on this site with this scale of building. Residential buildings have their challenges when address-
ing material choices. A typical US home requires about one acre of forest, generates approximately 4 pounds of waste
for every square foot of floor area and the 55 yards of foundation concrete creates about 20,000 pounds of CO». !

It is the recommendation of this guideline that the architects follow the LEED criteria and it is strongly recommended
that the architects use the GreenSpec Directory: Product Directory with Guideline Specifications as a tool to achieve
the LEED material credits. This directory will give specific information on the building materials in the CSI
(Construction Specification Institute) format. It supplies design and construction recommendations and a list of prod-
ucts that have been evaluated by the Environmental Building News research staff. It is also recommended that, for fur-
ther information and evaluation, the Environmental Resource Guide, 1998 (or a more recent edition by the American
Institute of Architects, Wiley and Sons publishers), be utilized. This guide will give a more thorough background and
evaluation for the various material options. Each of the documents provides a glossary for defining the various types
of recycled content and methods for evaluating them. These two documents will be indispensable for making the
preliminary sustainable material choices.

These standards will also apply to changes and improvements in the existing MOMI buildings.
REF. 2.1 Overall Building Quality and Performance, 4.1 Overall Energy Utilization, 4.5 Building Envelope, 4.6 Ventilation

Sustainable Guideline Goals:
 Reduce the embodied energy and resource intensity of the building materials

ACTIONS:

e MOMII administration and architects to establish reduced embodied energy and resource intensity as a design
and construction goal throughout project

« Architects to evaluate and balance selection of materials with other performance criteria such as durability, ther-
mal properties, aesthetics, cost (initial and long-term), warranties, local service and other environmental issues

e Purchase local materials whenever possible to reduce transportation energy and support local economy

- Target 20% of all materials (by cost) to be harvested, manufactured, and/or assembled within the State of
Hawaii

 Select products that support the natural environment

ACTIONS:

« Select materials that have high durability and low maintenance requirements. These products are ultimately
environmentally supportive and very resource and energy efficient in that they need to be replaced infrequently
and take little energy or resources to maintain.

« Certified wood products- Select FSC (Forest Stewardship Council) products or equivalent, especially from
Hawaii sources (contact Hawaii Forest Industry Association)

- Target- 50% of all wood products (by cost) including but not limited to framing, flooring, decking, siding,
finish material, furnishings and non-rented temporary construction material such as bracing, concrete form-
work, and barriers have a certification from the Forest Stewardship Council or Hawaii equivalent.

e Select rapidly renewable products whenever applicable

- Target—5% of all materials (by cost) are from rapidly renewable sources

1 GreenSpec Directory: Product Directory with Guideline Specifications, Third Edition 2002
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5.0 Resources: Materials

5.1 Material Selection Continued

« Eliminate toxicity in the processing, construction, operation and disposal of building materials

ACTIONS:

« Evaluate materials for toxic off-gassing and by-products, and for effects on workers and building inhabitants
* Select Low VOC materials

« Select benign materials, including all finishes, adhesives, sealants, wood treatment

e Subterranean termite treatment to be effective against termites but innocuous to humans. Avoid CCA (copper
chromium arsenic compound) and ACZA (ammoniacal copper zinc arsenate) for their toxicity. Use ACQ (alkaline
copper quaternary) when not in contact with water (copper is toxic to marine organisms). Use boric acid (borate)
treatment where moisture is not directly present. Physical barriers such as basalt termite barrier (BTB), stainless
steel mesh systems (termi-mesh) and dry mix concrete (no cracks) are preferred over chemical ground treatments
that can infiltrate ground water and be rendered ineffective in sunlight and in certain wet conditions.

SCALES AND CURRICLUM—Intent and Impacts

MACRO

- Reduces energy use and environmental and social/cultural disruption for primary material excavation, mining
and/or harvesting

- Reduces consumption of finite fossil fuel resources

- Reduces emissions from combustible fuels

- Choosing benign materials and pest control avoids hazardous working conditions

MESO

- Supports local green building suppliers

- Reduces landfill waste

- Reduces local energy consumption and green house gas emissions

- Demonstrates best practice implementation

- Reduces reliance on fossil fuels

- Physical ground termite barriers and chemical treatments such as borate based solutions will protect ground water
supply

- Choosing benign materials and pest control avoids hazardous local conditions

MICRO

- Creates healthier indoor environmental quality (potential)

- Higher first cost (potential)

- Reduces operational energy usage

- Benign pest control methods do not endanger the safety of the children

CURRICULUM

- Introduction to manufacturing of local products and materials

- Introduction to “think globally act locally” philosophy and short and long term environmental impacts
- Introduction to rapidly renewable resources

- Introduction to VOC (volatile organic compounds)

- Introduction to sustainable forest management and planting practices

- Introduction to the concept of certified wood

- Introduction to species and life-cycle of termites

- Introduction to the techniques and science of termite barriers
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5.0 Resources: Materials

5.2 Construction and Demolition Waste Management

36% of Honolulu’s municipal solid waste (MSW) is generated from the construction and demolition of buildings.
The percentage of Construction and demolition (C&D) waste in the other counties around the state is similar.
Waste reduction and recycling should begin in the design phase of the project. In the late 1990s the State of
Hawaii created a C&D waste management system. There are mandatory job site separation and transfer stations
that were established for the specific purpose of handling C&D material in several of the counties. Since that time,
thousands of tons of concrete, metals and other reusable and recyclable materials have been diverted from the
straining landfills. This is a shining example of environmental solutions with social and economic benefits since
the C&D Waste Management program has also created several new companies and many new jobs.

REF. 1.3 Reduced Site Disturbance, 4.5 Building Envelope, 5.1 Material Selection

Sustainable Guideline Goals:
 Reduction and diversion of construction and demolition waste from the landfill
« Reuse or recycle C&D waste. Recycling can include returning material to soil or production process.

ACTIONS:
e Architects establish C&D waste management as a sustainable goal

« Contractor creates and implements a C&D waste management plan that quantifies amounts of C&D and site
clearing generated and the percentage that is properly managed (see A Contractor’s Waste Management
Guide, DBEDT 1999)

- Target- 75% of C&D and site clearing (by weight) is reused, recycled or composted

SCALES AND CURRICLUM—Intent and Impacts

MACRO
- Best practice demonstration of C&D Management

MESO

- Reduces landfill waste

- Supports local salvage and recycling industry

- Best practice demonstration of C&D Management in county

MICRO
- Potential of reusing buildings and materials
- Lighter site impact

CURRICULUM

- Introduction to the concept of the lifecycle of materials

- Introduction to the product manufacturing process and the resulting environmental, social and economic
impacts

- Reinforce the 4Rs

- Introduction to landfills
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5.0 Resources: Materials

5.3 Design for Recycling

Material reduction, reuse and recycling begin in the design phase. Designing to standard industry dimensions
reduces construction waste. Reusing building parts or designing to disassemble and reassemble building compo-
nents and creating spatial flexibility within the plan are methods to reduce waste through better design. These
strategies along with recycled content in the building materials are design goals to be incorporated into the
campus plans. The other side of designing for recycling is the facilitation of the collection, storage and trans-
portation of materials to be recycled on the campus. These operational materials to be recycled include every-
thing from green waste to paper, glass, plastic, furnishings and the various building components and materials
discarded in the typical routines of facilities repair and maintenance. This section will address the goals of both
the building design and operational needs of designing for recycling.

REF. 1.3 Reduced Site Disturbance, 4.5 Building Envelope, 5.1 Material Selection, 5.2 Construction and Demolition
Waste Management

Sustainable Guideline Goals:

» Conserve energy and resources, reduce waste, decrease environmental impacts and extend the useful life of
buildings and their components

ACTIONS:

» Reuse buildings that are to be demolished.
- Target- maintain 75% of building shell for reuse for LEED credit

 Reuse existing building materials, building components and building assemblies as much as possible
- Target- 5% (by cost) of material in new building is reused /refurbished salvage

 Design to minimize resource use and waste

- Design to standard industry dimensions, do not over build, reuse concrete forms, use engineered lum-
ber rather than sawn, full dimension stock (especially if engineered material has formaldehyde free
binders and a FSC certification), choose high durability products, etc.

 Design new buildings to be spatially flexible
- Maintain freedom in interior spaces to accommodate changing programmatic needs in the future
- Interior spaces have year round option to open to exterior for changing program

« Design buildings for ease of disassembly and reuse of components

» Maximize energy and resource efficiency and minimize emissions and environmental impacts by the use of
recycled, and recycled content, building materials

ACTIONS:

e Select building materials that contain recycled content — balance recycled content choices with other
factors such as off-gassing, costs, overall performance, durability, installation ease, environmental impacts,
recyclability and disposal requirements

- Target: Select a minimum of building materials that in aggregate contain a minimum weighted average
of 20% post-consumer recycled content or a minimum weighted average of 40% post-industrial recy-
cled content (LEED credit compliance)
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5.0 Resources: Materials

5.3 Design for Recycling Continued

« Reduce landfill waste by supporting the facilitation of campus recycling

ACTIONS:

 Design an area in each new building for the collection and short-term storage of recycling material.
Give additional consideration for safety when locating this area in the classrooms.

« Design an area on campus for the collection and storage of the aggregate material to be recycled

 Allow ample access, for carts or vehicles, for the removal and transportation of the material from both the
individual buildings and from the larger campus storage area

« Allow ample area for the collection, processing and vehicular access to a green waste location

SCALES AND CURRICLUM—Intent and Impacts

MACRO

- Reduces energy and resource use and harmful emissions

- Supports sustainable forest management practices

- Supports recycling industries and green building product industry

- Best practice demonstration of building reuse and recycled content material choices
- Regenerative materials offset green house gas debt of new buildings

MESO

- Reduces land fill waste

- Supports local salvage and recycling industry

- Supports Hawaii recycling industries and green building product industry

- Best practice demonstration of building reuse and recycled content material choices

MICRO

- Reduces campus building footprints and promotes open space

- Supports healthy campus environmental quality—interior and exterior

- Promotes campus recycling and recycling information outreach to MOMI community
- Creates attractive highly functional, flexible spaces

- Regenerative materials could be grown on campus

CURRICULUM

- Introduce “closing the loop” processes

- Reinforce “waste equals food” concept

- Science and practice of recycling

- Reinforce concept of a “building footprint”
- Create visible Campus Recycling Center



lll. DESIGN and OPERATIONAL GUIDELINES

6.0 Indoor Environmental Quality

6.1 Material Selection

6.2 Environmental Quality Management in the Construction Process
6.3 Ventilation

6.4 Lighting, Acoustical and Thermal Quality

If a classroom is to be a conducive learning environment it must first be a safe and healthy environment.
Studies in the 1990s revealed that more than 20% of US schools suffer from unsatisfactory indoor air quality.
Children are especially susceptible to health risks due to poor indoor air quality, their higher metabolic and
breathing rates relative to their size and the extensive time they sp